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‘lk AVIRIShumment Use8 an Onbod Calibrationsyltcm to
provido anxikry odikation data. The systcm conahta of a
-----cdo~~fi~w~llsb
Mteiglkpodtimmrrwbd.’ nlefihe?btmdleinUntmmcathotnck
side of the forooptia shutter during ● pm-run and pat-run
cWratkmmtprQcuTl tofiltrzwltln!JcontaiMtwonmkraldaMity
51tor4fivo 8paetn151Ws andonebkckodposition.'fld8papcr
reviawatk~workhtgsof tlmonboardcalikatorsyucmaod
di8clwMrace@motWdmw

INTRODUCTION

AVI.RXSis aa airborno sensor which mcuurw high spatial
rwoMimtitnqgedmaofthoaalthitl224sp0c&alcbatmchinfour
qoumn@m@ B, C,aad D)coveringtborangetim3SOto
2soonm.lltesad8taam qatially, rpcctnnyand radiometlidly
calibrated (’vane, 1987, Chrimt 1990, Chrien 1993b).
Modifioatiotu to AVIRIS have rmultcd in substantial
~~ in signal-ttMoiW *O, calibmtion accuracy and
opcraM@ ofk ~ (Citriq 1991, Cbrien 1993a).Validation
=@fl=aamcodtimqm W pcrfonmmcc and
calibration in S@ (Orom, 193*. The onboad cdhation data
can bctuodto carcctforvarMons itttbc AWRISradiomctric
7_(~~~&M InOdilicatimu to the onboard

CALIBRATION REQUIREMENT

aig&t?&ahEupwdingndianco~da*tho
ua%oeoftba@hmlit8 atmo8phcm.'Ihcinfmmationcontaincd
inthisdata kingpxdanon-liooar mixturcofatmmphuic
~~~PqcJo~4P-~-
rafleUed molaouk abaorphon signatures and Mircctional
mfkWace~and scmtceqocImlckm=dXks=hm
Wdarqcctral mdianceand mrfacctcmpemm The scktiiic
studyofatty* oftbr.sc offoctsrcqoircIa8cpamtionofthcsc
Compla”

llninunmmtc4Wmtionofattimagingq@mmewrmmoveaatt
additional (and mtnocc4sary) complication to the non-linaar
-- di8camd abovo. Ingcncral, thcnx@lemcnt
facalilawiatacoumcy isdctmnkd bytbctokmnccofumnixiq
~tomddualoaliixdon cmors.llds tolczanccdocruwa
uth8signaI—tHoiKltiofanint@qij~inc lWcsin
Ordcrtoavridmmbdng tbatkinmmwtt calihmian m Hmitcd.

Rccont improveawnta in both tho Agnal-to-noirc ratio of tbo
AVIRJS ~ and tbo unmixing algorithms applied to
AVIRIS data bavo promptad ● m-evaluation of its calibration
roquirranaltt8.ofprimmy - m impmvcm@l tothccurmnt
~ mdkmMr& accmacy of 5% tihltt? and spccti
acc0Wyoflto2n=awQax

ONBOARD CALIBRATION SYSTEM

In1991thr40nboard cMratorunkw*amajormodMcation
(Cbrirm, 1991) that routod light into the four AVIRIS
sPoctmmctW8by Julldnating tbeback oftbcclolud fomoPtics

tk salsor. himprovd~ StabiwA lamp (hive Ckaitwas
alsoin#taucd. Thr4ccJlangu grWlyimprovcd the Iailityofthc
onboard c.dikator data to comcct for ddual dliftS in the
ndiomcaic mpottrc of the 8CMOI.Since that time a number of
additkmimprovancnt sbavcbcatntade

H of Run Dark Irnagea

ThcAVIRISin@rumd mwrccords loolinca ofdarkimagcryat
thcrmdofcachnmofti lheforcqtics sbuttrxisclorcd dining
this time as it is during end-of-ho dark meaaurcmcnts. It is
cqcctcdtlwtthi8daTkitnagewiupmvideadamac tonwbicllto
bare coherent noise level measurements and to enable the
comtmdmofcobucu no&61tusforthc- Ahighresol@ion
countcr(HRC) has bccttddcd tothcmtgincuittg tclcm%ry to
measure the number of instrument clock cycles bctwccn
SllUc&liVeb (WhichVMiISdm to 19~ COIICCdOtl).TbC~

linctolincand mayproveuscfulin filtmingtime dcpm&ntnoisc
Mmcca.

OnbottrdCalibration Lamp

ti@tilWfi@t ~& OBClmp-qWtitia
5000 hour rated lifetime bulb. UnfortunaMy, dtuing the 1994
flight sca80n tbc onboard calibratw qmknccd an excessive
numb of lamp faihuu. ‘l%cfint ocurmd just bcfom shipping
AWRISto Amca Twootkfailuma occumcdduring tbcflight
scamn.'lhcxcfailurcaoccmed=afzadon ofthc5~homlifeof
thcbldb. uponvi8aal inqcuiolh no fractumorbum-tlmXlghof
the filamaltwasvi8ibk% atdin*therccond lampthatfailcdin
AVIRISlitrightup intbclaLx

TIICfailed huh wcm mtumad to tlm manufactamz for autopsy,
aodthccuncoffailuro was fouldto bcdcgmdadonofthc pigtail-
Wir&tctlamppin Crimpwcld Connccb‘OIMowing to Omo$ion.The
corrosion arose from chemical byproducts from the heat
dcgdadon of Mnk tutig placed over the mimpwelds bcfom
tbclampwasu ottcdinitsm ctalbasc.mlis corrosion caused the.

cOmtaOt-CurmtttPOWCISl@y could handle (owing to M upper
limit on the voltage it was able to supply to the bulb and wires
combination), and hence the bulbs failed to light. The bulb
intcnaity waa probably UI18tablefor some time boforc the,.mmtancc ductothc cdmpwcldroscso farastopmcludcthc
lmnpfmmligMngatau.

lhoc4xroaion qkationfit wcllwiththe olmEvcdlamp bcbaviar
bCf~ fdlUC. d WithklllD “fihld’ dStUKXI lBUS~

-ez,MfaelowMW@d==@=@W-
Vanctydwinktubingwasuxxi .’fhc.maoufactmudid not forscc
tblampbasc gcttingvmy ~buwehadtakcn acpstomakc
rmetitklanm didt@toatlcast Z50-Cittordrzto kcem

life and-tbclightotZput-atab&tyofthcbulb. l%cmanufactmahas
fabiicatcd ncw lamw for the AVIRIS OBC abdication which

Ctimpwclda. W:upcci thereto Suwivc our notnia Opcradng



Alsohtcla&d intM8~tcbttmc8is ● convcmionfioma

. . .
(Moddm-4ss)ontb8topof& oBctip-.-Thc
latttptmmeai8itn@cuothcphutodiodetive--8
Samlmmw-pucmmr. lhorcmldng dgoaliIfcdhdtotbc
~Po==P#Y@-n conUant ligbtontput&omthc

Caxontly an ittvwdgdon of kmp stability ova opating
m4npmnuismtdcsway. Hiuodcdducdtowtbu tbctan-
intOxdto tboBcmsnaiM kweea20’ ccnd3Wcovertlm
c4mrsoof8fiight Iamson.Ncrrow-bding the light bitting tk
dMociornd&izestbee&otof rhcsilioonphotdhM

IUpommycki tlwitlttcmpmtm

spectralcdbmtbo-

Pournew qeotral -bwebcendaigmd fcwthe onboard
c&*~5hE?wimcL Tlm*wheclba8 bcallnodi&l
tommnmo&ethodditiod iiltcm.’lh ctmwfiltomcona intofa
~-~ bciweeniiltmrpohilmst ontckc
•~~L~*.mI “ kmofaLyotf iltcxvrnicsaa
thccockcqaaod ofom80verti wm&mgth@cndingontb
filK~’fhefom Skcm8m&ignodto bcve8paiodof
qpmximmdy 20 ~*thclhmtwmwlal@hcDd ofcaoh
AVIRIS qoctromctc& T& insmu that them will be shar@y
cbping#pUUralf~ 8czocsthlBaltilco.4t02.5pmqectmm.

nmspoc4mltmodtmm Oftlta fowtlltcr Kzis ahownin Ftgom
l. Mc9smcd*ic tiwnfarthc 61sttbmcfiltaB which c0vorthc
o.4col.9pmrmtgc+ whikthopmdictcd porfimD8nccb 8hownfor
tbcfonxtbl.7to ZSptniilter. A tmqmtmc tmsorplacodontbc
61tcxwbcol hmwing _ the ongincming tclemclry once per
U!condwitb80.3wpmc&0.
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Figmol. Lyotspedrdcalilmionilltcrset

Thodata tkomthc onboard cclilwator i8convettcd tocpoclml
trmuntittmwcbydividiqthcLyot ndnos DakfiltcrwltcdspcaU
by the High mitm Dcrk spcctm. The ~huply sbpittg
tmn$mittallccfcUttm8plovidobigh acMitivityto8pcotrd cMfting
infligbt. Pdindnq dd$$lbtismt a 0.1 nm ddh in 8pcctml
=P=~~
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